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Long Term Goal 

The long term goal of this project was to investigate the coupling between waves, breaking-wave 
driven circulation, and morphological evolution near the shore. Accurate, detailed predictions of 
wave properties in the nearshore given the incident wave conditions and local bathymetry were 
obtained to allow for simulation of the forcing mechanisms in models that couple wave-driven 
flows, sediment transport, and changing bathymetry. For the last several years efforts have been 
focussed on analyzing wave, current, and morphological observations made in the Duck94 and 
SandyDuck field experiments conducted near Duck, NC. 

Analysis ofDuck94 Observations 

One-dimensional Boussinesq shoaling wave models have been compared with observations made 
on the cross-shore transect of the Duck94 pilot experiment. The momentum balance described by 
the shallow water equations was verified by comparison with mean longshore currents observed 
along the Duck94 transect. A ID morphological evolution model was shown to predict the offshore 
sandbar migration observed in Duck94. Near-bed fluid accelerations were shown to be important 
to onshore bar migration. 

Analysis of SandyDuck Observations 

The evolution of waves, currents, and bathymetry on a natural beach was observed during the 
SandyDuck field experiment on the North Carolina coast. Pressure gages, current meters, and sonar 
altimeters were deployed between July and December 1997 on a two-dimensional grid extending 
370 m from near the shoreline to about 5 m water depth and spanning 200 m along the coast. The 
grid was large enough to sample significant bathymetric inhomogeneities and their effects on wave 
evolution and circulation. Data return was greater than 98%. Significant processing was performed 
in near-real time, and maps of nearshore wave heights and directions, bathymetry, mean flows, 
and setup every 3 hours for 120 days have been produced. The spatially extensive instrument 
arrays allow quantitative investigations of sea and swell, edge waves, shear waves, alongshore 
inhomogeneous circulation, and changing morphology. 

A Boussinesq model for the nonlinear evolution of nonbreaking, directionally spread waves is 
being tested by comparison with the array observations. The model is initialized with wave direc- 
tional spectra estimated from pressure sensor array data acquired in 8-m water depth, and model 
predictions compared with wave observations at shallower depths. Nonlinear Boussinesq theory 
predicts accurately the observed wavenumbers. 

A cross-shore transect of buried (to avoid flow-induced pressures) pressure gages provides esti- 
mates of the wave-breaking induced setup. The observations are being compared with models for 
setup and with the corresponding offshore directed near-bottom flows (undertow). 
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The pier and neighboring bathymetry produce strong alongshore gradients in the wave field. Waves 
100 m downwave of the pier are smaller and more normally incident than waves 300 m down wave. 
The alongshore gradients are largest for waves propagating with the biggest angles relative to the 
shore normal (eg, for waves propagating past the pier). 

Analysis of Other Observations 

During this project several small field experiments were conducted. Acoustic and electromagnetic 
current meters were deployed in 8 m depth at the end of the Scripps pier in July 1998 and in 
the surfzone near the Scripps pier in October 1998. Results from these deployments suggest that 
acoustic doppler velocimeters perform well in the nearshore and surfzone. A manuscript describing 
the results is in preparation. 
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